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Printing device, printing system, and printing method

The first printer 30 in a printing system 1 has
USB interfaces 40, 45, and a first printer print unit 60,
operates as a target device to the device connected to
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Description
BACKGROUND
1. Technical Field

[0001] The present invention relates to a printing de-
vice, a printing system, and a printing method.

2. Related Art

[0002] Printing systems that printreceipts using a print-
er connected to a host computer are known from the lit-
erature. See, forexample, Japanese Unexamined Patent
Appl. Pub. JP-A-2009-187078.

Systems that print using multiple printers connected to a
host computer are also known from the literature. See,
for example, Japanese Unexamined Patent Appl. Pub.
JP-A-2008-176574. The system disclosed in JP-A-
2008-176574 has two printers connected through an RS-
232C interface to a host computer on which a POS ap-
plication is installed. In this system a personal computer
sends print data and data specifying a particular printer
to the printers, and the specified printer prints a receipt
or journal.

Systems that print by sending data from a computer to a
printer, and can substitute one printer for another are
also known from the literature. See, for example, Japa-
nese Unexamined Patent Appl. Pub. JP-A-2012-096503.
[0003] The system taughtin JP-A-2008-176574 has a
special configuration for individually controlling two de-
vices by a personal computer. For example, a subset of
pins in the interface of the personal computer is connect-
edtoareceipt printer, another subset of pins is connected
to a journal printer, and both a receipt printer and journal
printer are connected to the personal computer. The per-
sonal computer also has a function for specifying one of
the two printers. In a system that controls plural devices
by means of a control device such as a host computer,
both the control device and the controlled devices must
have a special configuration enabling sharing plural de-
vices. A device driver program for controlling each of the
printers must also be installed on the control computer.
Both the hardware and software configuration of the con-
trol device and the controlled devices (printers) must
therefore be changed when the configuration of the print-
ing system is changed by adding a different printer or
replacing a printer.

SUMMARY

[0004] The presentinvention is directed to solving the
foregoing problem by enabling easily adding a device to
a system having a target device connected to a host com-
puter or other control device.

The invention also enables changing the printer config-
uration in a system that controls a printer.

[0005] A printing device according to one aspect of the
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invention has a first interface that sends and receives
data; a first device controller that controls the printing
device to operate as a target device to a device connect-
ed to the first interface; a second interface that sends
and receives data; a second device controller that con-
trols the printing device to operate as a host to a device
connected to the second interface; and a print unit that
prints based on data received by the first interface as the
target device, or data received by the second interface
as the host.

The printing device in this aspect of the invention oper-
ates as a target device relative to the device connected
to the first interface, and operates as a host relative to
the device connected to the second interface. As aresult,
the printing device can be connected to both a device
that operates as a host and a device that operates as a
target device. For example, the printing device can be
connected between a device that operates as a host and
a device that operates as a target device. A printing de-
vice according to the invention can therefore be installed
between host and target devices without changing the
configuration of the host or target device.

[0006] In a printing device according to another aspect
of the invention, the first interface preferably sends and
receives data through the first device controller; and the
second interface preferably sends and receives data
through the second device controller.

In this aspect of the invention the printing device operates
as a target device when exchanging data with the device
connected to the first interface, and operates as a host
when exchanging data with the device connected to the
second interface. For example, the printing device can
reside between the host and a target device, receive data
sent by the host, and pass the received data to the target
device. The printing device can therefore be installed be-
tween and send and receive data with the host and target
devices without changing the configuration of the host
and target devices. As a result, a new printer can be
installed between a device that operates as a host and
a device that operates as a target device, and can print
based on data sent by the device operating as the host
to the target device.

[0007] Further preferably, the printing device also has
a storage unit that stores data received by the first inter-
face; and the print unit preferably analyzes the data
stored in the storage unit, and preferably prints based on
the result.

This aspect of the invention stores and analyzes data
received by the first interface, and prints. The printing
device can, for example, print based on data sent to an-
other device by the device connected to the firstinterface.
In addition to printing data received as a target device,
the printing device can also send the received data from
the second interface to another device, or perform other
operations based on the datareceived as a target device.
[0008] Further preferably, the printing device receives
data as a host through the second interface, preferably
transmits data as a target device through the first inter-
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face, and the print unit preferably prints based on the
data received through the second interface.

The printing device can thus receive data as a host from
the device connected to the second interface, and send
data as a target device to the device connected to the
first interface. The printing device can therefore be in-
stalled between a device operating as a hostand adevice
operating as a target device without changing the con-
figuration of the host and target devices, and can print
based on data output by the device operating as a host.
[0009] In a printing device according to another aspect
of the invention, the storage unit preferably stores data
received by the second interface.

This configuration enables performing a different opera-
tion based on the received data, such as sending data
received as a host to another device from the first inter-
face operating as a target device.

[0010] In another aspect of the invention, the first in-
terface is preferably connected to a host computer that
sends a print instruction; the second interface is prefer-
ably connected to a second printing device; and the print
unit preferably prints based on the received print instruc-
tion or based on a received command indicating a print
result of the second printing device when the second in-
terface receives the command indicating the print result
of the second printing device.

The printing device in this aspect of the invention receives
acommand indicating the print result from a second print-
ing device connected to the second interface, and prints
based on the received command or based on the print
instruction. As a result, the printing device can be in-
stalled between the host computer and a second printing
device, and can print based on the result of printing by
the second printing device, without changing the config-
uration of the host computer or second printing device.
[0011] In aprinting device according to another aspect
of the invention, the first device controller preferably has
a device control circuit compatible with a first protocol
that controls operation as a target device; and the second
device controller preferably has a host control circuit
compatible with a second protocol that controls operation
of an external device connected to the second interface.
The printing device can therefore be easily installed be-
tween a device operating as a host and a device operat-
ing as a target device without changing the configuration
of the host and target devices.

[0012] Further preferably, the printing device also has
an interface board to which the first interface and second
interface are disposed; and/or a print control board to
which a print control unit that controls the print unit to
print is disposed.

The first and second interfaces can be installed on an
interface board separate from the print control board on
which the print control unit is disposed. A printing device
with plural interfaces can therefore be easily achieved.
[0013] Further preferably, the printing device also has
a device information storage unit that stores first device
information including the type of print unit, and second

10

15

20

25

30

35

40

45

50

55

device information for a printing device different from the
print unit; and/or a control unit that preferably outputs the
first device information or the second device information
to the host computer when the host computer is connect-
ed to the first interface.

This aspect of the invention stores device information
about the print unit, and device information about a dif-
ferent printing device than the print unit, and outputs the
device information for the different printing device to the
host computer. As a result, the printing device according
to the invention can be recognized as a different printing
device when the host computer is connected to the first
interface. A printing device different from the printing de-
vice with which the host computer is compatible can
therefore be connected to the host computer without
changing the configuration of the host computer. The
printing device configuration can therefore be changed
in a system having a printing device connected to a host
computer without changing the configuration of the host
computer.

[0014] When the host computer outputs data that is
processed by the second printing device, the printing de-
vice receives the output data through the first interface
and outputs the received data from the second interface.
Data output from the host computer to a different printing
device can thus be received by the first interface and
output from the second interface. The printing device can
therefore process data output by the host computer, and
outputthe received data to another device for processing.
[0015] Anotheraspectofthe inventionis a printing sys-
tem including: a host computer that sends a print com-
mand and print data; a first printing device (such as e.g.
a printing device according to one or more of the above-
described aspects) including a first interface that con-
nects to the host computer, a first device controller that
controls the first printing device to operate as a target
device to the host computer connected to the first inter-
face, a second interface, a second device controller that
controls the first printing device to operate as a host, and
afirst printunitthat prints; and/or a second printing device
including a communication unit that connects to the sec-
ond interface of the first printing device, and a second
print unit that prints.

The first printing device connected to a host computer
and second printing device in this aspect of the invention
operates as a target device to the host computer and as
a host to the second printing device. The first printing
device can therefore be installed and operate between
a host computer and a second printing device without
changing the configuration of the host or second printing
device.

[0016] Inaprinting system according to another aspect
of the invention, the first printing device preferably re-
ceives the print command and print data sent from the
host computer through the first interface with the first de-
vice controller operating as a target device, preferably
sends the print command and print data received by the
first interface through the second interface with the sec-
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ond device controller operating as a host to the second
printing device, and the first print unit preferably prints
based on the print data received by the first interface;
and the second printing device preferably receives the
print command and print data sent from the second in-
terface of the first printing device through the communi-
cation unit, and preferably prints the print data with the
second print unit based on the received print command.
In this aspect of the invention the first printing device
receives a print command and print data output by the
host computer, and can print based on and output the
received print command and print data to the second
printing device connected to the second interface. The
first printing device can therefore be installed between a
host computer and second printing device operating as
a target device without changing the configuration of the
host computer or second printing device. Print com-
mands and print data sent from the host computer can
also be processed by both the first printing device and
second printing device.

[0017] Ina printing system according to another aspect
of the invention, the first printing device preferably has a
storage unit that stores print data received through the
firstinterface, and/or an analyzer that preferably analyz-
es the print data stored in the storage unit; and the first
print unit preferably prints based on the result of analysis
by the analyzer.

The first printing device in this aspect of the invention
can store, analyze, and print based on the data received
as a target device by the first interface. In addition to
printing the received data, the first printing device can
also send the received data to another device from the
second interface.

[0018] Ina printing system according to another aspect
of the invention, the second printing device preferably
sends data related to the result of the second print unit
through the communication unit to the second interface
of the first printing device; and the first printing device
preferably receives the data related to the result of the
second print unit through the second interface, and pref-
erably sends the data received by the second interface
to the host computer through the first interface.

In this aspect of the invention the first printing device
operates as a host to receive data sent from the second
printing device, prints the received data, and outputs the
received data to the host computer as a target device.
The first printing device can therefore be installed be-
tween a host computer and second printing device op-
erating as a target device without changing the configu-
ration of the host computer or second printing device.
The first printing device can also print data related to the
result of printing by the second printing device, and can
send this print result data to the host computer as data
related to the result of the target device executing an
operation.

[0019] Further preferably in this printing system, the
data related to the result of the second print unit is a print
error of the second print unit; and the first interface of the
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first printing device preferably sends the print error to the
host computer.

The first printing device in this aspect of the invention
can print based on data related to a print error of the print
unit of the second printing device, and can send this print
error data to the host computer.

[0020] Inaprinting system according to another aspect
of the invention, the first printing device preferably has a
device information storage unit that stores first device
information including the type of the first print unit, and
second device information including the type of the sec-
ond print unit, and preferably sends the second device
information stored in the storage unitto the host computer
when the host computer requests device information
from the first printing device.

The first printing device in this printing system can output
second device information for the second printing device
to the host computer, causing the host computer to rec-
ognize the first printing device as the second printing de-
vice. The first printing device can therefore be connected
to a host computer compatible with the second printing
device without changing the configuration of the host
computer. The configuration of the printing device can
therefore be changed without changing the configuration
of the host computer in a system having a host computer
connected to a printing device.

[0021] Inaprinting system according to another aspect
of the invention, the host computer preferably sends print
data that is processed by the second printing device to
aconnection unit of the first printing device; the first print-
ing device preferably receives the print data sent from
the host computer and preferably sends the received
print data to the second printing device; and the second
printing device preferably receives the print data sent
from the first printing device and preferably prints the
received print data using the second print unit.

In this aspect of the invention the first printing device
receives the print data sent by the host computer to the
second printing device, and passes the print data to the
second printing device. As a result, both the first printing
device and the second printing device can process print
data output by the host computer.

[0022] Inaprinting system according to another aspect
of the invention, the first printing device preferably has a
data interpreter that analyzes print data sent from the
host computer, and a print data storage unit that prefer-
ably stores predetermined information and print data re-
lated to the predetermined information; the data inter-
preter preferably determines if the predetermined infor-
mation is contained in the print data; and the first print
unit preferably prints print data related to the predeter-
mined information if the predetermined information is
contained in the print data.

This aspect of the invention enables connecting a first
printing device without changing the configuration of the
host computer, and enables the first printing device to
interpret the print data output by the host computer and
print related information.
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[0023] Ina printing system according to another aspect
of the invention, the host computer preferably is a POS
terminal that processes transaction information; and the
second printing device preferably prints a receipt related
to the transaction information sent from the POS terminal.
This aspect of the invention enables connecting a first
printing device to a POS terminal without changing the
configuration of a POS terminal that prints receipts using
a second printing device, and both print receipts using
the second printing device and execute another process
on the first printing device.

[0024] Another aspect of the invention is a printing
method including steps of: requesting, by a host compu-
ter, device information including the type of the printing
device from the first printing device after the host com-
puter and a first printing device with a first print unit are
connected; sending, by the first printing device, second
device information from a device information set includ-
ing first device information identifying the type of the first
print unit and second device information about a second
print unit in a second printing device when device infor-
mation is requested by the host computer; transmitting,
by the host computer, print data to be processed by the
second printing device; sending, by the first printing de-
vice, the print data to the second printing device connect-
ed to the first printing device; and printing, by the second
printing device, on the basis of the print data.

With this aspect of the invention a first printing device
connected to a host computer outputs second device in-
formation for a second printing device to the host com-
puter. As a result, the host computer can be made to
recognize the first printing device as the second printing
device. The first printing device can therefore be con-
nected to a host computer compatible with a second print-
ing device without changing the configuration of the host
computer. The configuration of the printing device can
therefore be changed without changing the configuration
of the host computer in a system having a host computer
and printing device connected to each other.

Other objects and attainments together with a fuller un-
derstanding of the invention will become apparent and
appreciated by referring to the following description and
claims taken in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

FIG. 1 is an exemplary function block diagram of a
printing system according to a first embodiment of
the invention.

FIG. 2 is an exemplary block diagram showing the
functional configuration of the first printer in detail.
FIG. 3 is an exemplary sequence diagram showing
the operation of the first embodiment.

FIG. 4 is an exemplary function block diagram of a
first printer according to a second embodiment of the
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invention.

FIG. 5 is an exemplary sequence diagram showing
the operation of the second embodiment.

FIG. 6 is an exemplary sequence diagram showing
the operation of the second embodiment.

DESCRIPTION OF EMBODIMENTS
Embodiment 1

[0026] A preferred embodiment of the present inven-
tion is described below with reference to the accompa-
nying figures.

FIG. 1 is an exemplary function block diagram showing
the configuration of a printing system 1 according to a
first embodiment of the invention.

The printing system 1 includes a host computer 10 that
runs an application program, generates documents, and
outputs print commands, and a second printer 20 (sec-
ond printing device) that prints according to the print com-
mands output by the host computer 10. A first printer 30
is further connected between the host computer 10 and
second printer 20. The host computer 10 and second
printer 20 can also be directly connected 1:1 by a direct
communication connection, for example, through a USB
cable 2A. When connected directly, the second printer
20 directly receives commands and data output by the
host computer 10 and prints. In this printing system 1 the
first printer 30 remains connected to the host computer
10 when the USB cable 2A connecting the second printer
20 to the host computer 10 is disconnected. More spe-
cifically, the host computer 10 is connected to the first
printer 30 by a second communication connection, for
example, by USB cable 2B, and the second printer 20 is
connected by a third communication connection, for ex-
ample by another USB cable 2C, to the first printer 30.
The first printer 30 and second printer 20 are thus con-
nected in a daisy chain to the host computer 10 in this
printing system 1.

[0027] The host computer 10 includes a control unit
11, a storage unit 15 connected to the control unit 11, an
input unit 16, and a display unit 17. The host computer
10 also has a USB interface 12 as an interface to which
external devices connect. The USB interface 12 includes
a USB-A connector 13, and a USB host controller 14 that
handles communication with the device connected
through a USB cable to the USB-A connector 13 accord-
ing to a specific protocol.

[0028] The control unit11includes a CPU and memory
such as RAM or ROM, and centrally controls other parts
of the host computer 10 by running programs stored in
the storage unit 15.

The application execution unit 11A of the control unit 11
executes an application program stored in the storage
unit 15. For example, the control unit 11 may run a POS
application program and may operate as a POS terminal.
The control unit 11 executes data related to a product
sale based on data input by the input unit 16, and outputs
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datafor printing areceipt showing the result of the product
sale process together with an instruction to print.

The control unit 11 also has a device driver execution
unit 11B. The device driver execution unit 11B runs a
device driver program stored in the storage unit 15, and
controls devices connected to the host computer 10. The
host computer 10 in this embodiment of the invention
corresponds to a device that connects through a USB
interface, and can execute the device driver program with
the device driver execution unit 11B. The device driver
execution unit 11B generates print data and print com-
mands causing the printer to print based on the print in-
structions and data output by the application execution
unit 11A, and outputs through the USB interface 12. A
device driver that outputs print instructions and data to
the second printer 20 is installed in this embodiment.
[0029] This USB interface 12 and the USB interfaces
21,40, 45 described below render the physical layer, link
layer, and protocol layers defined by the USB standard,
and enable serial data communication between devices
connected 1:1. The USB standard as used herein in-
cludes USB 1.1 to USB 3.0 and future versions and ex-
tensions.

[0030] The USB interface 12 has a USB-A connector
13. The USB-A connector 13 is a female connector (re-
ceptacle) with the shape and pins specified by the USB
standard for a connector of the device on the host side.
Standard USB cables 2A and 2B can connect to the USB-
A connector 13. The USB-A connector 13 may be a mini-
A or a micro-A USB terminal. This also applies to the
USB-A connector 46 (FIG. 2) described below. The
number of USB-A connectors 13 disposed to the USB
interface 12 is not specifically limited.

When a device equivalent to a USB device defined by
the USB standard is connected, the USB host controller
14 operates as the host to this device, and can recognize
the device and communicate with the device.

[0031] The device in this embodiment is, for example,
an input/output (1/0) device that connects to another de-
vice operating as the host, and outputs data to the host
as controlled by the host, or outputs data input from the
host. The host is, for example, a computer that sends
commands for controlling I/O devices to the connected
1/0O devices.

[0032] The second printer 20 has a second printer print
unit 28 that may include a printhead, paper feed motor,
conveyance rollers, and/or cutter unit not shown, and is
configured to print (records) text and/or images on cut-
sheet paper, roll paper, or other print medium. The sec-
ond printer 20 includes a USB interface 21, communica-
tion unit 26, and second printer controller 27. The com-
munication unit 26 exchanges data with the device con-
nected through the USB interface 21. The second printer
controller 27 controls the second printer print unit 28 and
prints based on data received by the communication unit
26.

[0033] The USB-B connector 22 of the USB interface
21 is a female connector with the shape and pins spec-
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ified by the USB standard for a connector on the device
side, and can connect to USB cables 2A and 2C con-
forming to the USB standard. The USB-B connector 22
may be a mini-B or a micro-B USB terminal. This also
applies to the USB-B connector 41 (FIG. 2) described
below. The USB device controller 23 operates as a USB
device as defined by the USB standard. The USB device
controller 23 reports its USB device class ID and device
ID to the device connected through a USB cable to the
USB-B connector 22, and communicates according to
the control data sent from the connected device.

[0034] The communication unit 26 receives com-
mands and data through the USB interface 21 and tem-
porarily stores the commands and data in the communi-
cation buffer 25. The communication unit 26 also trans-
mits control commands and data about the status of the
second printer 20 through the USB interface 21.

The second printer controller 27 reads and executes the
commands stored in the communication buffer 25 in the
order received. For example, when the second printer
controller 27 reads a command requesting a status trans-
mission from the communication buffer 25, the second
printer controller 27 generates and sends status informa-
tion describing the operating status of the second printer
20 from the communication unit 26. When a print com-
mand accompanying print data is read from the commu-
nication buffer 25, the second printer controller 27 con-
trols the second printer print unit 28 and prints according
to the command. The second printer controller 27 then
generates a completion report indicating that printing
ended, oran error report indicating that an error occurred,
and transmits the report by means of the communication
unit 26 from the USB interface 21.

[0035] The first printer 30 has two USB interfaces 40,
45. The host computer 10 is connected to USB interface
40 by USB cable 2B. The second printer 20 is connected
to USB interface 45 by USB cable 2C.

The first printer 30 includes a communication control unit
31 that controls communication through the USB inter-
faces 40, 45, a first printer print unit 60, and a first printer
controller 32 (print control unit). The first printer print unit
60 may include a printhead, paper feed motor, convey-
ance rollers, and cutter unit not shown, and is configured
to print on a print medium. The first printer controller 32
controls the first printer print unit 60 and prints based on
data sent and received by the communication control unit
31.

[0036] FIG. 2 is an exemplary function block diagram
of the printing system 1 showing the configuration of the
first printer 30 in detail.

As shown in FIG. 2, USB interface 40 (first interface)
includes a USB-B connector 41 (device connector) and
a USB device controller 42 (device control circuit). USB
interface 45 (second interface) includes a USB-A con-
nector 46 (host connector) and a USB host controller 47
(host control circuit).

[0037] Like USB-B connector22,the USB-B connector
41 is a female connector with the shape and pins spec-
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ified by the USB standard for a target device connector,
and connects to USB cable 2B.

Like USB-A connector 13, USB-A connector 46 is a fe-
male connector with the shape and pins specified by the
USB standard for a host connector, and connects to USB
cable 2C. The number of USB-A connectors 46 in the
USB interface 45 is not specifically limited.

[0038] The USB device controller 42 reports its USB
device class ID and device ID to the device connected
to the USB-B connector 41, and communicates accord-
ing to the control data sent from the connected device.
When a USB device as defined by the USB standard is
connected to the USB-A connector 46, the USB host con-
troller 47 operates as the host device for the connected
USB device, and can recognize the device and commu-
nicate with the device.

More specifically, the first printer 30 operates as a USB
device relative to the device connected to USB interface
40 (the host computer 10 in this exemplary embodiment),
and operates as a host relative to the device connected
to USB interface 45 (the second printer 20 in this exem-
plary embodiment).

[0039] Thefirstprinter 30 includes memory 33 (storage
unit) connected to the communication control unit 31, and
memory 34 connected to the first printer controller 32.
These memory devices 33, 34 are storage units that tem-
porarily store commands and data.

As shown in FIG. 2, the first printer print unit 60 exem-
plarily includes a printhead 61, paper feed motor 62, and
cutter unit 63. The first printer print unit 60 conveys print
media such as cut-sheet paper or roll paper not shown
by means of the paperfeed motor 62, prints textorimages
by means of the printhead 61, cuts the printed print me-
dium with the cutter unit 63, and then discharges the print-
ed medium.

[0040] Thecommunication controlunit31 is connected
to both USB interfaces 40, 45, and communicates with
the host computer 10 and second printer 20 through
these USB interfaces 40, 45.

When commands and data sent from the host computer
10 are received by the USB interface 40, the communi-
cation control unit 31 temporarily stores the received
commands and data in memory 33. The communication
control unit 31 sends the commands and data stored in
memory 33 from the USB interface 45 to the second print-
er 20. As a result, the commands and data sent by the
host computer 10 are sent to the second printer 20. Be-
cause the first printer 30 functions as a USB device rel-
ative to the host computer 10, the host computer 10 only
needs to send commands and data to the device con-
nected to the USB interface 12. In other words, the first
printer 30 transmits commands and data in the same way
as when the second printer 20 is connected through the
USB cable 2A (FIG. 1) to the USB interface 12.
Because the first printer 30 functions as a host for the
second printer 20 through the USB interface 45, the sec-
ond printer 20 operates based on the received com-
mands and data in the same way as when the second
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printer 20 receives commands and data sent from the
host directly. In other words, the second printer 20 re-
ceives commands and data and operates in the same
way as when the host computer 10 is connected to the
USB interface 21 by USB cable 2A.

[0041] When data such as print reports and status in-
formation is sent from the second printer 20, the commu-
nication control unit 31 receives the data through USB
interface 45. The communication control unit 31 tempo-
rarily stores the received data in memory 33, and sends
the data to the host computer 10 through USB interface
40. As a result, data such as print reports and status
information sent from the second printer 20 is sent to the
host computer 10.

Because the first printer 30 functions as a host for the
second printer 20, the second printer 20 operates in the
same way as when sending the print reports and status
information to the host. Because the first printer 30 func-
tions as a target device relative to the host computer 10,
the host computer 10 operates the same way as when
the print reports and status information is sent from the
device connected to the USB interface 12.

The host computer 10 and second printer 20 thus operate
in the same way as when they are connected to each
other by USB cable 2A (FIG. 1) through USB interface
12 and USB interface 21.

[0042] The communication control unit 31 interprets
the commands and data stored in memory 33 to deter-
mine if the first printer 30 matches the condition for print-
ing. If the condition is met, the communication control
unit 31 generates a print command and print data, and
outputs to the first printer controller 32. The communi-
cation control unit 31 determines, for example, if a pre-
determined specific string is contained in the print data
sent from the host computer 10. If the specific string is
included, the communication control unit 31 outputs to
the first printer controller 32 a print command and print
data linked to the string and previously stored in memory
33 or ROM (not shown in the figure) of the communication
control unit31. More specifically, when the host computer
10 operates as a POS terminal and transmits a print com-
mand and print data for printing a receipt, the communi-
cation control unit 31 determines if a predetermined spe-
cific product name or product classification data is con-
tained in the print data. If the product name or product
classification data is contained in the print data, the com-
munication control unit 31 outputs a print command and
print data for printing a previously stored coupon to the
first printer controller 32. As a result, the first printer 30
produces a coupon matching the receipt when a specific
receipt is printed by the second printer 20.

[0043] When the printreport, status information, or oth-
er data sent by the second printer 20 matches the previ-
ously specified data, the communication control unit 31
outputs the corresponding print command and print data
to the first printer controller 32. The corresponding print
command and print data is previously stored in memory
33 or ROM (not shown in the figure) of the communication
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control unit 31 linked to the previously specified data. For
example, the communication control unit 31 determines
if data indicating a print error is contained in the data sent
by the second printer 20. When data indicating a print
error is found, the communication control unit 31 outputs
aprintcommand and print data for printing a slip reporting
the error to the first printer controller 32. As a result, the
first printer 30 can print a slip reporting the error when
an error occurs while printing with the second printer 20.
[0044] Asdescribed above, the first printer 30 can pass
data sent from the host computer 10 to the second printer
20, and based on this data can operate independently of
the host computer 10 and second printer 20. The first
printer 30 can also pass data sent by the second printer
20 to the host computer 10, and based on this data can
operate independently of the host computer 10 and sec-
ond printer 20.

The first printer 30 is thus disposed between and con-
nects to the host computer 10 and second printer 20
through USB cables 2B and 2C. The first printer 30 can
therefore perform functions that are executed by the di-
rect exchange of data between the host computer 10 and
second printer 20. The first printer 30 can also perform
new operations independently of the host computer 10
and second printer 20. As a result, new functions can be
easily added to an existing printing system.

Thefirst printer 30 is also connected to the host computer
10 by a USB interface 40 that operates as a device, and
to the second printer 20 by a USB interface 45 that op-
erates as a host. As a result, the host computer 10 and
second printer 20 can operate in the same way as when
they are connected directly to each other through USB
cable 2A. The first printer 30 can therefore be connected
between the host computer 10 and second printer 20
without changing the configuration of the printing system
1. Changing the configuration of the printing system 1
includes, for example, changing an application program
or device driver program that runs on the host computer
10, and changing the operating conditions of the second
printer 20.

[0045] The first printer 30 also has a main circuit board
36 (print control board) on which the first printer controller
32 is disposed, and an interface board 35 removably in-
stalled in the first printer 30.

The interface board 35 is populated with units including
the communication control unit 31, memory 33, and USB
interfaces 40, 45. The parts packaged on the interface
board 35, and the first printer controller 32 disposed to
the main circuit board 36, are connected so that they can
exchange data with each other through an internal inter-
face 37 in the first printer 30. Power may be supplied
through the internal interface 37 to the parts on the inter-
face board 35, or power may be supplied from the inter-
face board 35 to the main circuit board 36 in a configu-
ration having an external power source connected to the
interface board 35.

A first printer 30 that can be installed between the host
computer 10 and second printer 20 can thus be achieved
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by, for example, replacing an interface board having one
USB interface with the interface board 35 shownin FIG. 2.
[0046] FIG. 3 is an exemplary sequence diagram
showing the operation of parts of the printing system,
column (A) showing the operation of the host computer
10, (B) showing the operation of the first printer 30, and
(C) showing the operation of the second printer 20.
When a document is created and a print instruction is
output by the operation of the application execution unit
11A (step S11), the host computer 10 generates a print
command and print data based on the print instruction
(step S12). In this instance the print command and print
data are a print command and print data that operate the
second printer 20, and are generated by the device driver
execution unit 11B. The generated print command and
print data are transmitted from the USB interface 12 (step
S13).

[0047] The first printer 30 receives the print command
and print data sent from the host computer 10 through
the USB interface 40 (step S21). The communication
control unit 31 stores the print command and print data
received by the USB interface 40 to memory 33 (step
S$22), and outputs the print command and print data from
the USB interface 45 (step S23).

The communication control unit 31 analyzes the print da-
ta stored in memory 33 (step S24), and determines if the
analyzed print data meets a print condition (step S25). If
the print condition is met (step S25 returns YES), the
communication control unit 31 outputs a preset print com-
mand and print data to the first printer controller 32 and
prints (step S26). If the print condition is not met (step
S25 returns NO), the communication control unit 31
aborts the process and waits.

[0048] The second printer 20 then receives the print
command and print data sent from the first printer 30
(step S41). The second printer 20 then prints based on
the received print command and print data by means of
the second printer controller 27 controlling the second
printer print unit 28 (step S42).

The second printer controller 27 determines if printing
succeeded or failed (step S43), and if printing was suc-
cessful (step S43 returns YES), outputs a printing suc-
cess report. The communication unit 26 then generates
aprinting successreport (step S44). If printing failed (step
S43 returns NO), the second printer controller 27 outputs
a print error, and the communication unit 26 generates
a print error report (step S45).

The communication unit 26 then transmits the printing
success report generated in step S44 or the print error
generated in step S45 from the USB interface 21 (step
S46), and ends this process.

[0049] The first printer 30 receives and stores the re-
port sent by the second printer 20 through the USB in-
terface 45 to memory 33 (step S27), and sends the report
from the USB interface 40 to the host computer 10 (step
S28).

The host computer 10 receives the report sent by the first
printer 30 through the USB interface 12 (step S14).
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The communication control unit 31 of the first printer 30
then interprets the report stored in memory 33 and de-
termines if the report indicates a print error (step S29). If
a print error was received (step S29 returns YES), the
communication control unit 31 outputs the preset print
command and print data to the first printer controller 32,
and prints (step S30). If the report stored in memory 33
is not a print error report (step S29 returns NO), the com-
munication control unit 31 ends this process.

[0050] As described above, in the printing system 1
according to the first embodiment of the invention, the
first printer 30 has a USB interface 40, USB interface 45,
and first printer print unit 60. The first printer 30 operates
as a USB device of the device connected to the USB
interface 40, and sends and receives data. The first print-
er 30 also operates as a host for the device connected
to the USB interface 45, and sends and receives data.
The first printer print unit 60 controls printing based on
data received as a device by the USB interface 40. The
first printer 30 can therefore be connected to a device
that operates as a host, and to a device that operates as
adevice. As shownin steps S11to S13, S21 to S26, and
S41 to S46, the first printer 30 receives data sent by the
host computer 10 and sends data to the second printer
20. Thefirstprinter 30 therefore resides between adevice
that operates as a host and a device that operates as a
USB device, and can operate as a device that receives
data sent by a device operating as a host and sends the
data to another device operating as a device. As a result,
the first printer 30 can be installed between the host and
device without changing the configuration of the host and
device, and the device operating as a USB device can
print based on the transmitted data.

[0051] The first printer 30 also has memory 33 that
stores data received by the USB interface 40. The first
printer print unit 60 prints based on the data stored in
memory 33 according to commands and data generated
by the communication control unit 31. As a result, the
first printer 30 can send data received from the host com-
puter 10 to the second printer 20 for printing by the second
printer 20, and the first printer 30 can print based on the
received data. A separate operation can therefore be ex-
ecuted based on the received data.

[0052] The USB interfaces 40, 45 are compatible with
the USB standard as an example of a specific protocol
for controlling the operation of a device that operates as
a host and a device that operates as a target device. The
USB interface 40 includes a USB-B connector 41 for tar-
get devices, and a USB device controller 42 compatible
with a first protocol that controls operation as a target
device when connected to a device operating as a host.
The USB interface 45 includes a USB-A connector 46,
and a USB host controller 47 compatible with a second
protocol that controls operation of a device that operates
as a target device. The first printer 30 operates as a host
to the device connected to USB interface 45, and oper-
ates as a target device to the device connected to USB
interface 40. The first printer 30 can therefore be installed
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between a device operating as a host and a device op-
erating as a target device, such as the host computer 10
and second printer 20 described above, without changing
the configuration of the host and target devices.

Embodiment 2

[0053] This second embodiment of the invention de-
scribes a variation of the functional configuration of the
first printer 30 in the printing system 1 described above.
Note that like parts in this second embodiment and the
first embodiment described above are identified by like
reference numerals and further description thereof is
omitted.

[0054] FIG. 4 is an exemplary function block diagram
showing the configuration of a printing system 1A accord-
ing to the second embodiment of the invention, and
shows the configuration of the first printer 130 in detail.
The printing system 1A according to the second embod-
iment of the invention is configured identically to the print-
ing system 1 shown in FIG. 1. As shown in FIG. 4, the
printing system 1A according to the second embodiment
has a first printer 130 instead of the first printer 30 de-
scribed above. Like the first printer 30 of the first embod-
iment, this first printer 130 is disposed between the host
computer 10 and second printer 20. The first printer 130
connects to the host computer 10 through USB cable
2B, and to the second printer 20 through USB cable 2C.
Thisfirst printer 130 has aninterface board 135 described
below in place of the above interface board 35 shown in
FIG. 2.

[0055] Like the above first printer 30, the first printer
130 also has two USB interfaces 40, 45. The host com-
puter 10 is connected to USB interface 40 through USB
cable 2B, and the second printer 20 is connected to USB
interface 45 through USB cable 2C.

The first printer 130 also has a control unit 131 that con-
trols communication through the USB interfaces 40, 45.
The first printer 130 also has a first printer print unit 60
(print unit, first print unit) and first printer controller 32
(print control unit) like the first printer 30.

[0056] Also like the first printer 30, the first printer 130
operates as a target device to the device connected to
the USB interface 40 (host computer 10 in this embodi-
ment), and as a host to the device connected to the USB
interface 45 (second printer 20 in this embodiment).
The control unit 131 includes a device control unit 51,
USB client driver 52, USB driver 53, print control unit 55,
and 56. The control unit 131 includes CPU, RAM, ROM,
and other peripheral circuits not shown mounted on the
interface board 135, and parts of the control unit 131 are
achieved as software constructions as a result of the CPU
running a control program. The interface board 135 also
has a storage unit 54 connected to the control unit 131.
The storage unit 54 includes flash ROM mounted on the
interface board 135, for example. A receive buffer 54A
(print data storage unit) and device information storage
unit 54B (storage unit) are created in the storage space
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of the storage unit 54. When the control unit 131 receives
a print instruction command and data from the host com-
puter 10 as described below, the receive buffer 54A se-
quentially stores the received commands and data. The
device information storage unit 54B stores the USB de-
vice information (device information) that the control unit
131 sends to the host computer 10.

[0057] The control unit 131 functions as a USB client
driver 52 by executing a specific driver program.

The USB client driver 52 operates as a USB device con-
forming to the USB standard relative to the host computer
10 connected to the USB interface 40. When the device
class ID and device ID are requested by the device con-
nected to the USB interface 40, the USB client driver 52
responds to the request by sending the USB device in-
formation. The USB device information includes the USB
device class ID and device ID. Reporting the USB device
information enables data communication with the device.
When the host computer 10 is connected to the USB
interface 40 in this embodiment, the USB client driver 52
sends the USB device information to the host computer
10. The USB client driver 52 can output USB device in-
formation including the vendor ID for the first printer 130
manufacturer, and the device ID corresponding to the
name of the first printer 130. The USB client driver 52
can also output USB device information containing the
vendor ID of the second printer 20 manufacturer and the
device ID corresponding to the name of the second print-
er 20 when this information is preset.

[0058] More specifically, the first printer 130 stores the
USB device information (first device information) of the
first printer 130, and the USB device information (second
device information) of the second printer 20, in the device
information storage unit 54B. When the device control
unit 51 detects that the host computer 10 was connected
tothe USB interface 40, the device control unit 51 outputs
the USB device information for the second printer 20
stored in the storage unit 54 to the USB client driver 52
according to a previous setting. The USB client driver 52
reports the USB device information to the host computer
10. As aresult, the host computer 10 recognizes that the
second printer 20 is connected to the USB-A connector
13 (FIG. 1). In other words, the host computer 10 oper-
ates in the same way as when connected to the second
printer 20 through USB cable 2A (FIG. 1) even though
the host computer 10 is connected to the first printer 130
through USB cable 2B.

[0059] The control unit 131 functions as a USB driver
53 by running a specific device driver program. The USB
driver 53 uses the USB host controller 47 and operates
as a host device as defined by the USB standard for the
device connected to the USB interface 45, and can rec-
ognize and communicate with the connected device. In
this embodiment the USB driver 53 is a device driver for
the second printer 20, and functions to generate and out-
put print commands and print data for the second printer
20. When the second printer 20 is connected to the USB
interface 45, the USB driver 53 requests transmission of
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the USB device information from the second printer 20.
The USB driver 53 then acquires the information sent by
the second printer 20 in response to this request. The
USB driver 53 then enters a state enabling communica-
tion with the second printer 20. In this event, the second
printer 20 operates in the same way as when connected
directly to the host computer 10 through USB cable 2A
(FIG. 1).

[0060] When aprintcommand and printdata are output
from the host computer 10 connected to USB interface
40, the device control unit 51 stores the commands and
data in the receive buffer 54A created in the storage unit
54.

The device control unit 51 outputs the commands and
data stored in the receive buffer 54A to the print control
unit 55, and outputs to the second printer 20 by means
of the USB driver 53. As a result, the commands and
data sent by the host computer 10 are transmitted to the
second printer 20.

The first printer 130 functions as a host device for the
second printer 20 through the USB interface 45. The sec-
ond printer 20 operates according to these commands
and data in the same way as when commands and data
are sent directly from the host are received. In other
words, the second printer 20 receives the commands and
data and prints in the same way as when the host com-
puter 10 is connected to the USB interface 21 through
USB cable 2A.

[0061] The first printer 130 has a main circuit board 36
(print control board) and an interface board 135. The first
printer controller 32 that controls the first printer print unit
60 is mounted on the main circuit board 36.

The interface board 135 can be removably installed to
the first printer 130 separately from the main circuit board
36. The control unit 131, memory 33, and USB interfaces
40, 45 are mounted on the interface board 135. The parts
packaged on the interface board 135, and the first printer
controller 32 disposed to the main circuit board 36, are
connected so that they can exchange data with each oth-
er through an internal interface 37 in the first printer 130.
Power may be supplied through the internal interface 37
to the parts on the interface board 135, or power may be
supplied from the interface board 135 to the main circuit
board 36 in a configuration having an external power
source connected to the interface board 135.

Memory 34 connects to the first printer controller 32.
Memory 34 is a storage unit that temporarily stores com-
mands and data.

[0062] The print control unit 55 (data interpreting unit)
determines if the first printer 130 matches the condition
for printing based on the commands and data input from
the device control unit 51. If the condition is met, the print
control unit 55 generates a print command and print data,
and outputs to the printer driver 56. The print control unit
55 detects, for example, if a predetermined specific string
is contained in the print data sent from the host computer
10. If the specific string is detected, the print control unit
55 outputs the print command and print data stored in
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the storage unit 54 linked to that string to the first printer
controller 32. More specifically, when the host computer
10 operates as a POS terminal and transmits print com-
mands and print data for printing receipts, the print control
unit 55 determines if a predetermined specific product
name or product classification data is contained in the
print data. If the product name or product classification
data is contained in the print data, the print control unit
55 outputs a print command and print data for printing a
previously stored coupon to the printer driver 56.

The printer driver 56 is a device driver that drives the first
printer print unit 60 and main circuit board 36 of the first
printer 130, and is embodied by the control unit 131 ex-
ecuting a specific device driver program.

As a result of this operation, when the host computer 10
sends commands and data for printing a receipt, the sec-
ond printer 20 produces a receipt according to the re-
ceived commands and data. The first printer 130 also
prints a coupon related to the receipt.

[0063] The host computer 10 and second printer 20
can also operate in the same way as when they are con-
nected directly to each other through USB cable 2A. The
first printer 130 can also be disposed between the host
computer 10 and second printer 20 without modifying the
application program or device driver program that run on
the host computer 10, and without changing an operating
condition of the second printer 20. The first printer 130
can also print coupons related to the printed receipt, and
the second printer 20 can continue to print receipts in the
same way as before, without changing the configuration
of the host computer 10 and second printer 20.

[0064] FIG. 5 is an exemplary sequence diagram
showing the operation of parts of the printing system 1A,
column (A) showing the operation of the host computer
10, and (B) showing the operation of the first printer 130.
The operation shown in FIG. 5 is executed when the host
computer 10 and first printer 130 are connected through
USB cable 2B.

When the host computer 10 detects connection of a de-
vice to the USB-A connector 13 (step S111), the host
computer 10 operates as a host device to the connected
device, and requests the USB device information (step
S112).

When the device control unit 51 of the first printer 130
detects connection of a device to the USB interface 40
(step S121), the device control unit 51 operates as a (tar-
get) device. The device control unit 51 receives a request
for USB device information sent from the host computer
10 (step S122). The device control unit 51 then reads the
USB device information for the second printer 20 stored
in the device information storage unit 54B, and sends the
information to the host computer 10 (step S123).

The host computer 10 receives the USB device informa-
tion sent from the first printer 130 (step S113). The host
computer 10 then uses the device driver execution unit
11B to execute the device driver program corresponding
to the received USB device information (step S114).
The host computer 10 and first printer 130 then commu-
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nicate with each other through USB cable 2B (steps
S115, S124) and open a commands and data commu-
nication link therebetween. After the operation shown in
FIG. 5, the host computer 10 recognizes the second print-
er 20 as the target device connected through USB cable
2B.

[0065] FIG. 6 is an exemplary sequence diagram
showing the operation of parts of the printing system 1A,
column (A) showing the operation of the host computer
10, (B) showing the operation of the first printer 130, and
(C) showing the operation of the second printer 20. The
operationshowninFIG. 6 is performed after the operation
in FIG. 5.

When a document is created and a print instruction is
output by the operation of the application execution unit
11A (step S131), the host computer 10 generates a print
command and print data based on the print instruction
(step S132). In this instance the device driver execution
unit 11B generates the print command and print data to
operate the second printer 20. The host computer 10
then outputs the generated print command and print data
from the USB interface 12 (step S133).

[0066] The print command and print data sent by the
host computer 10 is then received by the first printer 130
through the USB interface 40 (step S141). The device
control unit 51 stores the print command and print data
received by the USB interface 40 to the receive buffer
54A, and outputs the print command and print data from
the USB interface 45 (step S142). The device control unit
51 also outputs the commands and data stored in the
receive buffer 54A to the print control unit 55.

The print control unit 55 analyzes the print data stored in
memory 33 (step S143). The print control unit 55 then
acquires data for printing a coupon identified from the
analyzed print data (step S144), and outputs the acquired
data to the printer driver 56. The printer driver 56 outputs
the data for printing a coupon through the internal inter-
face 37 to the first printer controller 32, and a coupon is
printed as controlled by the first printer controller 32 (step
S145).

The print control unit 55 then generates and outputs a
printing success report for the second printer 20 to the
host computer 10 (step S146).

The host computer 10 receives the printing success re-
port sent from the first printer 130 as the printing success
report for the second printer 20 (step S134), and ends
this process because printing ended.

[0067] The second printer 20 receives the print com-
mand and print data sent from the first printer 130 (step
S151), and prints a receipt as controlled by the second
printer controller 27 according to the received print com-
mand and print data (step S152).

[0068] The first printer 130 of the printing system 1A
according to the second embodiment of the invention is
connected to a host computer 10, and has a first printer
print unit 60, device information storage unit 54B, USB
interface 40, and device control unit 51. The device in-
formation storage unit 54B stores USB device informa-
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tion about the first printer 130, and USB device informa-
tion about the second printer 20, which is a different print-
er. The host computer 10 connects to the USB interface
40. When a host computer 10 is connected to the USB
interface 40, the device control unit 51 outputs the USB
device information of the second printer 20 to the host
computer 10. The first printer 130 outputs the USB device
information for the second printer 20 to the host computer
10, enabling the host computer 10 to recognize that the
second printer 20 was connected to the host computer
10. As aresult, the printer connected to the host computer
10 can be changed from the second printer 20 to the first
printer 130 without changing the configuration of the host
computer 10.

[0069] When the host computer 10 outputs print com-
mands and print data for the second printer 20, the device
control unit 51 outputs those commands and data from
the USB interface 45 to the second printer 20. As aresult,
the data output by the host computer 10 can be printed
by the second printer 20.

[0070] The printing system 1A includes a host compu-
ter 10 that outputs data, and a first printer 130 having a
first printer print unit 60 that prints and a connection unit
that connects to the host computer 10. The printing sys-
tem 1A also includes a second printer 20 having a USB
interface 21 that connects and communicates with the
first printer 130, and a second printer 20 with a second
printer print unit 28 that prints.

Thefirst printer 130 has a device information storage unit
54B that stores USB device information including the
model (type) of the first printer 130, and USB device in-
formation including the model (type) of the second printer
20. When the host computer 10 requests the USB device
information, the first printer 130 sends the USB device
information for the second printer 20 stored in the device
information storage unit 54B. Because the first printer
130 connected to the host computer 10 outputs the USB
device information of the second printer 20 to the host
computer 10, the host computer 10 can recognize the
first printer 130 as the second printer 20. As a result, the
first printer 130 can be connected to a host computer 10
that is compatible with the second printer 20 without
changing the configuration of the host computer 10.
Therefore, the printer configuration can be changed with-
out changing the configuration of the host computer 10
in a system having a host computer 10 and printer con-
nected together.

[0071] Preferred embodiments of the invention are de-
scribed above, but the invention is not limited thereto and
can obviously be modified and adapted as desired within
the scope of the invention.

For example, the foregoing embodiments describe con-
figurations having the USB interface 40 of the first printer
30, 130 connected to the host computer 10, and the sec-
ond printer 20 connected to another USB interface 45.
The invention is not so limited, however, and the device
that connects to the USB interface 40 can be any device
that can operate as a hostdevice, such as another printer
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or a mobile terminal device having a USB host controller.
The device connected to the USB interface 45 can also
be any device that operates as a USB target device, such
as a printer or other input/output device.

The second printer print unit 28 of the second printer 20,
and the first printer print unit 60 of the first printer 30, 130
in the foregoing embodiments are described as printing
to cut-sheet paper or roll paper. The print unit of the in-
vention is not so limited, however, and a thermal printer,
inkjet printer, dot impact printer, laser printer, or other
type of printer may be used.

The function blocks shown in the function block diagrams
can also be achieved through the cooperation of hard-
ware and software, and do not suggest a specific hard-
ware configuration. The configuration that executes the
operations including the operations shown in the accom-
panying flow charts can also be embodied by these parts
executing a program stored on an externally connectable
non-transitory storage medium.

USB interface 40 and USB interface 45 are also not lim-
ited to being rendered as discrete hardware construc-
tions. Forexample, USB-B connector41and USB-A con-
nector 46 can be rendered in a single hardware construc-
tion having the functions of both USB device controller
42 and USB host controller 47.

The invention being thus described, it will be obvious that
it may be varied in many ways. Such variations are not
to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be
obvious to one skilled in the art are intended to be includ-
ed within the scope of the following claims. Features,
components and specific details of the structures of the
above-described embodiments may be exchanged or
combined to form further embodiments optimized for the
respective application. As far as those modifications are
readily apparent for an expert skilled in the art they shall
be disclosed implicitly by the above description without
specifying explicitly every possible combination, for the
sake of conciseness of the present description.

Claims
1. A printing device comprising:

a first interface (40) for sending and receiving
data;

a first device controller (42) for controlling the
printing device (30; 130) to operate as a target
device to a device (10) connected to the first
interface (40);

a second interface (45) for sending and receiv-
ing data;

a second device controller (47) for controlling
the printing device (30; 130) to operate as a host
to a device (20) connected to the second inter-
face (45); and

a print unit (32, 60) for printing based on data
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received by the first interface (40) as the target
device, or data received by the second interface
(45) as the host.

2. The printing device described in claim 1, wherein:

the first interface (40) is configured to send and
receive data through the first device controller
(42); and

the second interface (45) is configured to send
andreceive data through the second device con-
troller (47).

3. The printing device described in claim 1 or 2, further
comprising:

a storage unit (33; 54) for storing data received
by the first interface (40); wherein

the print unit (32, 60) is configured to analyze
the data stored in the storage unit (33; 54), and
to print based on the result.

4. The printing device described in claim 3, wherein:

the storage unit (33; 54) is configured to store
data received by the second interface.

5. The printing device described in any one of claims
1 to 4, wherein:

the first interface (40) is configured to be con-
nected to a host computer (10) that sends a print
instruction;

the secondinterface (45) is configured to be con-
nected to a second printing device (20); and
the print unit (32, 60) is configured to print based
on the received print instruction or based on a
received command indicating a print result of
the second printing device (20) when the second
interface (45) receives the command indicating
the printresult of the second printing device (20).

6. The printing device described in any one of claims
1 to 5, wherein:

the first device controller (42) has a device con-
trol circuit compatible with a first protocol that
controls operation as a target device; and

the second device controller (47) has a host con-
trol circuit compatible with a second protocol that
controls operation of an external device con-
nected to the second interface (45).

7. Theprinting device described in claim 5, further com-
prising:

aninterface board (35) to which thefirstinterface
(40) and the second interface (45) are disposed;
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and

a print control board (36) to which a print control
unit (32) for controlling the print unit (60) to print
is disposed.

8. The printing device described in claim 5 or 6, further
comprising:

a device information storage unit (54B) for stor-
ing first device information including the type of
print unit, and second device information for a
printing device different from the print unit; and
a control unit (131) for outputting the first device
information or the second device information to
the host computer (10) when the host computer
(10) is connected to the first interface (40).

9. The printing device described in any one of claims
5 to 8, wherein:

when the host computer (10) outputs data that
is processed by the second printing device (20),
the printing device (30; 130) receives the output
data through the first interface (40) and outputs
thereceived datafrom the second interface (45).

10. A printing system comprising:

a host computer (10) for sending a print com-
mand and print data;

a first printing device (30; 130) according to any
one of claims 1 to 9; and

a second printing device (20) including;

a communication unit (21, 26) for connecting to
the second interface (45) of the first printing de-
vice (30; 130); and

a second print unit (28) for printing.

11. The printing system described in claim 10, wherein:

the first printing device (30; 130) is configured
toreceive the print command and print data sent
from the host computer (10) through the first in-
terface (40) with the first device controller (42),
to send the print command and print data re-
ceived by the firstinterface (40) through the sec-
ond interface (45) with the second device con-
troller (47) to the second printing device (20),
and

the first print unit (32, 60) of the first printing de-
vice (30; 130) is configured to print based on the
print datareceived by the firstinterface (40); and
the second printing device (20) is configured to
receive the print command and print data sent
from the second interface (45) of the first printing
device (30; 130) through the communication unit
(21, 26), and to print the print data with the sec-
ond print unit (28) based on the received print
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command.

12. The printing system described in claim 11, wherein:

the first printing device (30; 130) has a storage
unit (33; 54) for storing print data received
through the first interface (40), and

an analyzer (32) for analyzing the print data
stored in the storage unit (33; 54); and

the first print unit (32, 60) of the first printing de-
vice (30; 130) is configured to print based on the
result of analysis by the analyzer (32).

13. The printing system described in any one of claims
10 to 12, wherein:

the second printing device (20) is configured to
send data related to the result of the second print
unit (28) through the communication unit (21,
26) to the second interface (45) of the first print-
ing device (30; 130); and

the first printing device (30; 130) is configured
to receive the data related to the result of the
second print unit (28) through the second inter-
face (45), and

to send the data related to the result of the sec-
ond print unit (28) received by the second inter-
face (45) to the host computer (10) through the
first interface (40).

14. The printing system described in claim 13, wherein:

the data related to the result of the second print
unit (28) is a print error of the second print unit
(28); and

the first interface (40) of the first printing device
(30; 130) is configured to send the print error to
the host computer (10).

15. The printing system described in any one of claims
10 to 14, wherein:

the first printing device (130) has a device infor-
mation storage unit (54B) for storing first device
information including the first print unit type, and
second device information including the second
print unit type, and

is configured to send the second device infor-
mation stored in the device information storage
unit (54B) to the host computer (10) when the
host computer (10) requests device information
from the first printing device (130).

16. The printing system described in any one of claims
10 to 15, wherein:

the first printing device (30; 130) has a data in-
terpreter for analyzing print data sent from the
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host computer (10), and

a print data storage unit for storing predeter-
mined information and print data related to the
predetermined information;

the data interpreter is configured to determine if
the predetermined information is contained in
the print data; and

the first print unit (32, 60) of the first printing de-
vice (30; 130) is configured to print print data
related to the predetermined information if the
predetermined information is contained in the
print data.

17. The printing system described in any one of claims
10 to 16, wherein:

the host computer (10) is a POS terminal for
processing transaction information; and

the second printing device (20) is configured to
printa receiptrelated to the transaction informa-
tion sent from the POS terminal.

18. A printing method comprising:

- requesting, by a host computer (10), device
information including a type of a printing device
from a first printing device (30; 130) after the
host computer (10) and the first printing device
(30; 130) including a first print unit (32, 60) of
the first printing device (30; 130) are connected;
- sending, by the first printing device (30; 130),
second device information from a device infor-
mation set including first device information
identifying the type of the first print unit (32, 60)
of the first printing device (30; 130) and the sec-
ond device information about a second print unit
(28) in a second printing device (20) when the
device informationis requested by the host com-
puter (10);

- transmitting, by the host computer (10), print
data to be processed by the second printing de-
vice (20);

- sending, by the first printing device (30; 130),
the print data to the second printing device (20)
connected to the first printing device (30; 130);
and

- printing, by the second printing device (20), on
the basis of the print data.
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